(12) mM'^mn^f^^'i}pJr'M:^mmmv■m 



(19) w^^T^j^iums^ 

S B ^ 

(43)11^^^0: 
2005^8^4 9(04.08.2005) 




PCX 



liillliliilllllllllllllllllllilllilillllllllllli 

(10) Si^^^-t: 
WO 2005/070854 Al 



(51) mB^^^': 

(21) ai^*it-§-: 

(22) Sli^itB: 

(25) *i«iSlr: 

(26) ^mst 

(30) ift^fefe: 

200410000958.7 



C07C 2/62, 2/70, 9/21, 9/14, 15/00 
PCT/CN2005/000087 
2005#1^19B(19.01.2005) 

2004^1^ 19 H (19.01.2004) CN 



(71) ^^x(Mf^m\ikmfiitis&my.'¥msttntx 

»<frWR^ll(CHINA PETROLEUM & 
CHEMICAL CORPORATION) (CN/CN); "fja:!!:]^ 
itll Kfif »f3K^ ¥6-t, Beijing 100029 (CN). •t' S 
5?lSft,Ilfi{&WK^^flI5«i4x^^?!ff^lK(RESEA 
RCH INSTITUTE OF PETROLEUM 
PROCESSING, SINOPEC) [CN/CN]; +B:lb]Kl^?S 
S IZ^^I&IS^, Beijing 100083 (CN). 

(72) mA;R 

(75) ^IS A/*i»A(tt3!t^B): #35I(HE, Yigong) (CN/ 
CN); ?ifiE(MAN, Zheng) [CN/CN); + g^bJ^ff APIS 
IE^^I&18-t, Beijing 100083 (CN). 

(74) f^SA: +B^f!lftffi(t«)WI5^i-l(CHINA 

PATENT AGENT (H.K.) LTD.); *}> S^^i^fip SfW 
it23-^ffiS-+'t>22f^«, Hong Kong (CN). 



(81) tim(f^^tm,-s^m-mmmmm^i^): 

AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, 
BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NA, NI, NO, NZ, OM, PG, PH, PL, 
PT, RO, RU, SC, SD, SE, SG, SK, SL, SM, SY, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN. YU, 
ZA,ZM,ZW 

(84) ts^mif^^tm,^^^-^-ssmmi&s.^p): 

ARIPO(BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), ttM^f!|(AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 8)cill|%^IJ(AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, 
TR), OAPI(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG) 



PCT^^^ftfflflljSJ&M-ftW&iSSflf-tfiSiftra''. 



= (54) Title: SOLID CATALYTIC PROCESS FOR ALYLATING AROMATIC HYDROCARBON OR ISOMETRIC 
= PARAFIN AND OLEFIN 

S (54) mm-. -mmm^mn¥im&^iii&mmits.mtm 
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^= which features that the solid acid catalyst contacts with a compound having strong electrically negative element, followed by 

contacting with the raw materials mixture composed of aromatic hydrocarbons or isomeric paraffins, monoolefins and a 
^= compound containing strong electrically negative element as assistant. The advantages include high selectivity of alkylated oil 

and improved stability of the solid acid catalyst 
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^m^^tM^ m^f^^M^^^m^^ Bronsted Lewis ^^hSd^lL 

^TJ^^TJ^J^l-'ffc^^i^^ C8#^^}^^Jr:^-^6^^)^<fc?f»'^^6^ Reid 

H^SOji^. HF, ^t. H2SO4 ;^l->fb^'^.^E^^iS. (>^>^'^>t. lOiC^ 
;&•) Tii#, Tie^Isa^jL)^^^*^*^^^;^, H2SO4 >^;^l.>fti±^^t# 
/^i;^*^^, *'^#;«*:, #il^/^t:6^Jrx:^7y^. HF 

;^-S.4t^';i-i^^3^>f^ia.^ ( 20-401C ) Tit^f, ^^BF^^^^. 

:^^^t7^ej:^n^-f^J^^y vf-^¥jT^i^-^Mj "Alkylation of isobutane with 
C4 olefins " , Ind.Eng.Chem.Res.,27,381 - 379(1988), Handbook of 
Petroleum Refining Processes, 1,23 - 28(1986)?fa"i» g 
206-217(1991). 

30 H2SO4 ^ HF ykm^^f^^yf^^-^. Wi^^^^K'^^n 
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'«?!ld^,JP01,245,853.US3,962,133>US4,116,880.GBl,432,720.GBl,389,237 

SO,^- US5,220,095. US5,731,256. 
US5,489,729. US5,364,976. US5,288,685. EP0,714,871 CF3SO3H/ 
|L>f^i>J^#>ffc^J ; US5,391,527. US5,739,074 ^'ii':?!^^ Pt-AlCla-KCyAJaOa'fiL 

m ; US5,157,196 . US5,190,904 . US5,346,676 , US5,221,777 . 
US5,120,897. US5,245,101> US5,012,033> US5,157,197, CN1,062,307A. 
W095/26,815 SbFg, BF3, AICI3 

CN1,184,797A. CN1,232,814A. US5,324,881. US5,475,178 
M^^^'flL'ffc^J; US3,549,557. US3,644,565, US3,647,916. US3,917,738. 
US4,384,161 4;:^^¥ji^^^^>{m . 

>^ WO94/03415 /ii^^T— #;^:IS-^^^6^;^^>f^;5r'^,- "^ifyk^^ 

'^;S&^ZSM ^.?'J#;5> offretite #;5 . MCM#;5> REY 

;>»r^i^^#*l-&^>^^>^^^> >i:^*!?i*. Tfc'Je* MCM 

•M^'^, >(a^>^^:^>^)^:^#>m^>(75;^^3^^^, T)^#-'(t^J^>^ 86.0-99.4 

CN 1,125,639A/>^T— #:^TJ^^#;^6t:^l-4fc.^>*-, i^^yk^ 
^# PW,2. SiWi2. PWijMoi^^ (11=1-11) 10-70% 

i^^tbib 1.5-18. ^^iti^y^S^i^Jtl ^^^M.$.^^^^^M'S^^T'^4' 

^^^i^^^^^, ^^^^^^^] 1-9 m^^, ;^\^^AJ^M^^^n^^ 
CN l,125,640A/^ffT— #:^T)^-^T)N^6^r;^l-'f4i^';*-, ik^'^^ 

^n^^^^^m i^^^) ^^n^n 0.5-3.0, jstn^n 0.5-4.0, }^i.>h:, 
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S^0.¥j^$^^ 301C, ^^i^^ 15: 1. ^^ik:^'^mf^T^^T^^ 

^^jLm. ^Mc^yk¥ji^^0L^Kil^\ 1.854, JLI^ 

CS2.5H0.SPW12 ^'f^^-b^J , ^^^^^^t^^*?^;^ 0.4378 15 ^ 

30TC^,Si 2 'J>Bt, ^^^l-'f^)^ 0.8118 ^, ^^^^y^i^^^ 1.854, 
^^d^#4t.^'J, ^ lOOTO^i^ 2 'hBt;^-S-<^Li^I5|##^T^, ^^-ffc 
>*»lt^#7(^ 1.384. . 
10 US 5,324,881 ^^^1 

^t6^>b:|-'ft>(;^t'^^>t.-i-: p. Si> B, Ge> As. Ti. Zr. Mn, F> V. 
Ce. Th, ^^:^^*y—^it%'V^^¥iK.^^^^m^7t-^: Mo. W. 
15 V. Mn. Co. Ni. Cu. Zn. Fe. //f^^^ i^^'fb^J 

i^^350iCi'>^Ji^iS, ^i^:IS#>f-b^:^i^>H# 87 1:%, Cs^;^l.'fby*»)i:4 
^%r>s:^lAM.lM.C:, ^^m^^^:^^, ^V^m^'^^^^^f^:^ 

CN 1,232,814A T ^^6^)^l->ffc.A>^ i^^. 

CN 1,246,467A T — ^>f&>^:^^}^;IS^ ^^6^)^^'fb^ ^Jfe, 

1^ 40 - 95 1: % 6^—^^ ^iL^bii^'i^^^ 

25 Ji6^ 1 - 60 t: % # Bronsted A 0.3 - 15 ^ % 6^— # Lewis 

^t^>tT^6^ Bronsted ^^—^^^ ^^^^M^J^^^. ff^i^i^ 
Lewis ^il il AICI3. BF3i?.^XF5, ^tX;^P. As. Sb Bi. 

CN 1,331,065A/>^T— #III>f^^'f^>f^:.6fy:^;jij:^:IS-^)#:^6tM.l.>m^ 
30 M:^'^.^^^^^^ C4 - C,:^7|ij;i^:JS.C3 - C<j#-^;^;IS^ 10 - 3000ppin 

^^^^ n^fm 
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10 ^m.mm¥jm^'}i, 

50-3000ppm. M^^uik^^, 

-^t. HF. HCl, HBr, HI, ^^M.^ 
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ik^ HF ^ HCl. 

-J^il^itp, —$.Zj^. —M^Zj^, l-IL^M., l-a.^;^, 2-^?^M., 1- 

^T)^, 2-|LT)^, 1, 3-j:i|LTj^, 1, 3- 

-=it.T)^, 2-^2.^^. 1 - ftJ::*^, 1 - ft-^;^, 

^J, '^!ld^>^>ELia>^i{? 10~3501C, JL0.J^ij^ 0.5~10.0MPa, ^^M^^ 
^;t5^^^)^;t56^ilS^iajLfJ 250-C; ^S>£;^ 

iIS^>ffi.;5(;5iJ lO.OMPa, ^^^^ )K^^^^m^^W^^B.^n SO.OMPa; 
^^l^^^^m^^-^±'^^^ 0.2 - 20.0 'J- S '(^.i^ 0.5 - 8.0 

^^l^^iB^^^^, >S:^#^'Ji^P^f'J, '«F!j:{ta^Ji>^;t.7{7 10~3501C, ^ 
0.5~10.0MPa, ^:ISi?.:^;|£/j^;IS^)^;)iS6^>«^ii^ tbEg|;H^ 2~ 
200, B^0.J^.^^^±'^^^ 0.1-20 ^hBf; 

>^^, ?P: ^>^^jL;J{7>y.^:ISi?.:^;|^;^jJS6^i|S-IFiSL>£Sl 300TC, -tfe^ 
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^i^>^5ij 200'C; JLMJ^;^ ^^^')^^^^'^j^m^^J^;^Si] lO.OMPa, 

9.0MPa, 

6^iI^^>ffi.i7$iJ 6.0MPa; ^0iM,^^^j^4^jS:^j^^.^mfim^ 2.0- 
5 100, ^1^10-90; J^MM^^^^^it iWHSV) i(jt^m^ 0.1 "20 'l-^ 
Bt"', 'ffcxi0.5~8.0*hBt"'. 

Lewis ^i^m.^^^^, ^^it^AM^^^^^M^M^i^^m 

15 Bronsted-Lewis El ^M.^ ^^^tM . 

Si, M i& W ^ Mo, A ^<ti{^ 4 i?. 5; f^^^^^^^ 

^fm.¥j^^^^^^, lu^ffc^S. |L^#, 

CN1232814A t 4jtb#itiL*fe#;^4^iLH^6^r:^^. 

25 jt?fa#-ik. 

;^J^B^4lL#^;?r>^t. Bronsted-Lewis ^^feEI'f*^^^ 

^'f^>f^^J:fta CN1246467A ^^S^. ^^it^i^^mp^^^m^^^^; * 

40-95 tiVo^j—^^^^^M.^^^^^jL^j 1-60 
-#^^^k>^^ 0.3-15 -iVo^-^^ilj^^^PJr^^; mt^^^^^^^ 
30 1^ ^ ^^^^ ^^^^ ^Jlib^feiL^ 

As> Sbi^.:#Bi. 
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f^^M^m^. ^^^^tjLM-^, i^^^^ 

^ t ^ ^ '\k^t^^^^^^^^^^M,^J^^^^ ( C4 - Q ^ 
:¥^^^. C3 - Q ^^^^)^^^^ ^ ^ >)t7t-ti^^^^^J^M^\ ^ 

2> J^jUn^m.: JS^M^'^^^^ 40ml 4^>ffc^J, ;&p^i^6^'|ti§LE^^iit 
^^^]^M:¥}yM.Ai^—^^:^. J^M^^'$.^^MJ^M:i>(}}^A^^n West 
^i^^^^^Jo X>E[^6^>£;^^i^5|tt>£;(;^-$iJ^ (Am Anaheim /ii^^ 

^*f;5r^: Agilent-4890D ( j|:®^^'f^/>^ dj A ) ^MfL"^^ 

iLTi^^ 50m X 0.2mm 6^ OV-01 ^^f^y^; 
HP-5890 iljp'n) C3~Q2 

^li^^ 50m X 0.2mm 6^ OV-01 ^^^3^, 



wo 2005/070854 



PCT/CN2005/000087 



^i^35ml^^^7|ct, H3PW12O40 7|C;^>^, #18.5g^A:H? 20-40 

5 n^ikm. (siOj, -fr4^>f>ffc.jir{iip'p) ^^^m^. ^ 0.095 ^^t^ 

HjPWiAo^'^. ^)tl.0'hBt, ;^;^^1001C^^-f^4.hHt, 

20 -f % H3PW12O40 ^ 80 ^voxkM.^ % m.^^ m^^^n , 

20% H3PW12O40 /SiOj, ^VC^m^^^^^ 380mVg BET ^ 

10 . 

lO.Og Jii2l 20% H3PWi204o/Si02 'fl'f^^j , 40ml EI^ 



^1. 



^^3£i^# - :^T:^^^-i.;^ ($%) 




tVo ) 








2.81 




99.99% 




2.32 








90.32 








2.14 








1.70 








0.52 












4 ppm 




18 ppm 


S 


< 0.2 mg/m^ 


S 


<1.0 mg/m^ 




<2 ppm 




5 ppm 
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^J^M^^^^, ^ AgUent-4890D ^:^^i^^:^^^^J^MMj\^ 
i|[^>^i^^ 252ppm ^ HF ^^jS^M^M . 




ipA 18.0g ^T)J^. j^>^.^^^tt#T>^a;£iii'J lOlCBt, ;&«='/^3.48g 

^m^f'^mM.^. AM^^^^Ll, ^>Et6^#^?'Ji";fe2 t. 

^M^] 2 

;M-i'b>^!lA^^> CN1331065A ^:^}^^^^^AM¥jit^, #>f^:. 
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^2 





1 




3 


1 


^ M\ 2 






60.0 


140.0 


240.0 






B.ij, MPa 


2.5 


4.5 


6.5 








4.0 


4.0 


4.0 






HF-I^i:, ppm 


All 


412 


412 








12.0 


12.0 


12.0 










140 


140 


140 


10.0 


140 


MPa 


4.5 


4.5 


4.5 


0.7 


4.5 




3.6 


3.6 


3.6 




3.6 




20.0 


20.0 


20.0 


20.0 


22.0 


HF't^, ppm 


252 


252 


252 


0.0 


252 




50 


1000 


1200 


4.0 


600 




100.0 


100.0 


100.0 


100.0 


100.0 


^&.^t7^^^, g/g 


1.99 


2.01 


2.00 


2.01 


1.99 
















C5 


3.12 


2.42 


2.56 


5.13 


3.24 




Q 


5.01 


4.43 


5.46 


6.05 


4.56 




c. 


5.66 


6.12 


6.45 


5.63 


6.19 




c, 


79.89 


82.92 


81.13 


78.72 


80.78 






6.32 


4.11 


4.40 


4.47 


5.23 






0.00 


0.00 


0.00 


0.00 


0.00 




TMP/DMH 


5.97 


6.36 


6.11 


5.61 


5.42 
















RON 


95.4 


96.2 


96.0 


96.1 


95.4 




MON 


93.6 


94.1 


94.0 


94.0 


93.5 



^^^ik^'^it, MON $.T^:S^^^^^^^i RON jfp MON ^A^^X. 
5 ^ ( Huston sfp Logan "Estimate Alkyl Yield and Quality" ,^;&nX , 1975 
■^9^, 107-108 ) 6^^^, ^^^nti^i^^^^. 
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2 -^i^J,^^, m^^^^M^^^^^li'^^t^^^^^^r 
^^^^^^i^M, 'J^^^j^M^^ 1200 ^^tmy^'^ ic,^ 

^mmt^) 100%, TMP/DMH J^^.lt^^r-^ (TMP/DMH 

4 

>^*.l^;f^6^:^TM;t*'A 3500ppm |L>K.TJ^#;5(?^^-fc.^J 



wo 200S/0708S4 



PCT/CN200S/000087 



^3 







%^^\ 5 






140.0 


140.0 




B^il ^ MPa 


4.2 


4.2 






10.2 


2.1 






HF, lOOppm 


^'R.TM.. 3500ppm 






26.0 


6.0 




50 


54 




100.0 


100.0 


MiJ^^^y^ijl^-, g/g 


2.00 


2.01 












2.71 


2.32 




Q 


4.54 


4.84 




C7 


6.37 


6.78 




Q 


82.77 


82.19 






3.61 


3.87 






0.00 


0.00 


TMP/DMH 


6.38 


6.34 



^i^n 6-7 

$k^^\ t ^ ^^^^ ^^%^\ . 

5 #^ 5.24g (H4SiWi2O40-20H2O, ^;t»r^, A\.%A^^r ^^r,^ 

i^f- 35ml-^-^^^t, H4SiW,2O40 7Ki^>^. # 18.5g 20-40 
i6^>i^J& (SiO^, A^>f>(txrifc&) itA4*$i?fct. ^ 0-095 ^fe.t6 
^^>t.jfp 75X:T^3g 1.0 l^^iiJ^'S, >^t^#^^6^-^T^^ 

HjSiWj^O^o :^>g., 1.0 ^J>Ht, lOOT^^^i^:^ 4-hBt, 

10 #5iJ^ 20 ^ % H4SiWi2O40 ^ 80 *%>^Ji^6t ^ ^^^^ ^#>f-t.^'J , 
20% H4SiWi2O40 /SiOj, ^'ft.^J 6^ ^^^^ 376mVg. 

#10.0g Jiil20% H4SiWi2O40 l^\0^^9^^^m. ff^^^^ 
T^^^ 250ppm ^ HCl ic.^ 860ppm 6^ 1 - ^^.^ 4 ^>t?'J 
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^4 





^^^6 


^^if^ 7 






140.0 


140.0 




Mpa 


4.2 


4.2 






10.2 


2.1 






HCl, 250ppm 

' IT A 


2-^^}^, 860ppm 




^i^fi^-i-J:, ppm 










20.0 


15.0 




40 


42 




100.0 


100.0 


;^J-'f^>^jlt^, g/g 


1.99 


2.00 


j^Mj^^i^^, 1:*% 








Cs 


3.71 


4.32 




Q 


4.04 


4.29 






6.97 


6.59 






79.01 


79.01 






6.27 


5.79 






0.00 


0.00 




TMP/DMH 


5.89 


6.11 



# 22.81gH3PWi2O40.21H2O (ibt^^^^mir ^ . ^ 

^2.85gCs2C03 (4bit>fbi/-/^A, ^*f^) #Ji^^i#itJ:iC*#:i: 
^smA 0.35 jf»» 0.87 >tiS^^^jL6t^>fe, ^S^jI^#T, # Cs^CO, ^>g. 

10 # 30 i^4f, ^j5uit4 50t:i^;^ 24 ^hBt, ^SiJ 

Cs2.5H0.5PW12O40.8H2O ^^^ik. #^J^:&5^.6^ Cs2.5H0.5PWuO40.8HjO J- 
^, ^>a>t;|fliji>£;t, i^;^«lt>Pf^'J>^i^, i±^, ^ 2(M0 id^^i^'f^ 
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3 



^5 







f^Mi3 




58 


56 


^y^i^^tHF-^, ppm 


252 


252 




100.0 


100.0 


^^>it7^i^^. g/g 


2.00 


1.99 








Q 


2.73 


3.23 


c, 


4.84 


4.48 


c. 


6.41 


6.75 




78.34 


75.97 




7.68 


9.57 




0.00 


0.00 


TMP/DMH 


5.94 


4.99 



^;5fe^!l9 

T^$^^^^^^mi^^t^^^^^f*]^B-L^^^^m. (B: Bronsted 



10 i^, it J. A H3PW12O40; L: Lewis ^, ^M-AShF^) . 

'^^^tM^M^^^)i:'iipT: 1 ^^^yk^M^ 20% 

HsPWijOySiOj mtf^l , f^^^ lO.Og ^ 20% H3PWi204o/Si02 ^ SI ^ 
>^^^t . 120 '4^Ht"'6^^^3M^ 1001c 4 'hBt, ^^i^>^P^ 

15 ^M, SbF5-^#^^;fai#^#5iJ B-L ^, :iL;i^>^ #.^i^?«L43 1.0 

HjPWi^o^o-SbFs/siO^'flL^ffc.^j, 1 6fr#>Hi 
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$l6 







4 






35 


35 




JS^MB.^. MPa 


2.2 


2.2 


M 


'hat-' 


2.86 


2.85 






24.2 


24.2 




HF^J:, ppm 


252 


252 




42 


40 




100.0 


100.0 


;^J.>f^>*>|t-^, g/g 


2.01 


1.99 










Cs 


3.23 


3.77 




Q 


3.98 


4.14 






5.84 


5.09 






83.27 


83.11 






3.68 


3.89 






0.00 


0.00 




TMP/DMH 


6.26 


5.21 



10 

^ ^;5fe^!l 1 6^ ^ ^^^WitM ^ SO/ /ZrOj EI ^. 

# 20.0 g ZrOC^SH^O IL^ffclL^C^^f^, :|b1C>ffcX/-)^>^ 180 ml 

>^t^ia^4£#-^#Ti^^t^'It.>^A 25%^;jC:^>^, JLJ.^)^^ 

pHmi{/ 10.5, #jLy^;&a-t.;J<-^^#, 24 'hBt, ;%^;^>^^^^^ 

it>B-£i&i Cr 100°C-f^ 5 'J>Bt, Zr(OH)4. S& 

•#J l.OM >giL^^>^, ^ lOml >^i^^>g. / Ig Zr(OH)4 6^tb'«^!l^ 1.0M>^^ 

^>^^7^Zr(OH)4g#L4.0'hHt, it?t#^^6t^>g., 100X:i^:^3 'hB^, 

55010^:^ 4.0 'J^Bt,#S'J S04=/Zr02 El^^^^^o^^'j^-i^^dt S(>4= 
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5 



^7 





^^sfe-fiTiI 10 








155 


155 


jSlMJ^:^. MPa 


4.2 


4.2 




2.16 


2.16 




29.2 


29.2 


HF>t^J:, ppm 


252 


252 




30 


30 




100.0 


100.0 


j^^-Mij^^lt^, g/g 


1.95 


1.85 


j^Mf"^-^^, 4:*% 










3.87 


3.97 




Q 


4.85 


5.15 






5.91 


6.19 






76.1 


70.80 






9.27 


13.89 






0.00 


0.00 




TMP/DMH 


5.02 


4.11 



11 
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#3o.og Na p ^■f^(^m:^i^^r^^mr±n^^m,^i^^^ 



^8 





^;5fe'«^!l 11 








152 


152 




^MJ^il> MPa 


4.5 


4.5 






2.20 


2.20 






28.2 


28.2 




HF^lr, ppm 


252 


252 




25 


25 




100.0 


100.0 


'^^^ti^i^^, g/g 


1.94 


1.82 














3.35 


3.89 




Q 


4.29 


5.32 






6.44 


6.78 






75.22 


69.69 




c/ 


10.70 


14,32 






0.00 


0.00 




TMP/DMH 


4.14 


3.42 
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^ 250ml ^^&J^M^^^^f^^^^^^^^^^^^^^^jS^ 
^J^0.^^^/^^^^^] 1-3 ^M^^ 3.0g ^^M^^Mki%>[tmi20% 
H3PW,204„ /SiOj ) , ;^>^;^A60.0g 254ppm HF (^^^, 

>f^xribA) , ^^m¥FT. fhiasi) 751C, Jtm. 2.5 .J>Bt, ^;^#:^# 

^^>V50.0g -^llOppm HF6^^7fp7.69g^}^, ?5^il^#T 
^l^^^ 7 



Sl9 





^;5fe'fi^!|12 ^M]7 


J^M^M HF ppm 


110 110 




100 100 


mol% 


97.2 93.1 



^^^^] 13 

;^ 250ml ^>^^>^^ti^#^^i-— 

-^t^>^|g-t^A^^'«^J 1-3 t^J4-6^ 4.0g A^^-^^^^fl'tfc^J 
(20% H3PW12O40 /SiO^) , j^>#ia7v 70.0g >|-254ppm HF (^;f;f 

>^#^#dl>^>^^. #;&nA58.0g >|-150ppmHF6^^?fp35.7g -j-Ji)^, 
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^10 





^^^^] 13 ^It^^] 8 


AM^M HF ppm 


150 150 


C,2=#>ffc.^ mol% 


100 100 


-f— mol% 


98.9 94.2 
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^ m ^ 

^;^^:^^:^^t> **?S^ii'I:iiG^>ffc^i^^;?b 10-5000ppm. 
30-3500ppm. 

50-3000ppm. 

10. ^m^^]^^ 1> 2 TftT 7-9 f^-^^:^-;^. 

12. ^ni^^^^ 11 6fr^>^, //fit6^ ^>fba.>& HF ^ HCl. 

13. :^E*L^'JJ^^ 10 6^:^^, 2-8 

15. ^^.*Lif>»^ 14 6^:^^, ^>^-Se.6^-il.— i.^ 

-20- 
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—$^Zj^> 1-$,^^. 2-^^^. l-IL 

TMi> 1, 3- j::|LT)^. 1, 3-j:i|LT3^> 1- 

19. 1 d^i^jT'^, ^/TT^d^ C4 - C.^m^^^^rm. 

20. ^,B8,^^.j^4e.i ;/rij(.6^^)is^:^i«.-i-- 

^-'H^^: 10~350TC, Bi]^ 0.5-lO.OMPa, 

n 10.0MPa, fe>|-**St«'li>G#4b^i^6^^:IS^:^;|^:^^6t«^ 
ili^; 0.5-8.0 'J>Ht ^ 

^ 10-3501C, AM&:^^ 0.5~10.0MPa, ^')^M,^^^^-^P^0:^J^ 
4?tb>^SIi(; 2-200, J^M^M-^-^±^^^ OA-IO AJL^^^ 
^^^^ '^^ik^'it^^^^^^ 10 - SOOOppm. 

25. ^mM]^^24i(j:^}k, m^M'^^^tJ^M^^^: J^M'^A 
^/>L^^)S:M,^^^^0:¥ji}^:^^ASi] 3501C, J^J^^:/j ^ 
^^m^^B.;^^] 10.0MPa, ^0iM,^^^jSi^^jSi¥j^^sitf^n^ 10- 

90, ^>^>^.iH-^t:J:^ii.i& 0,5-8.0 'j>BfS **5S%^ 'l^io-tfi^'ft.^i^ 

50-3000ppm. 

'f^4&^Si^'f^'f-b^J. fM^U Bronsted-Lewis ^^m^^M.^^^^f^] ^ 

-21 - 
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Bronsted Lewis ^^m.iifj^^^^M.-^^l^'f^^t^^], 

m^^m^ Bronsted-Lewis 
SI#^^55^'f|4b^'J . Bronsted i^i^. Lewis mt&¥j ^^^S^^^^M . 

^M^, ^^Pm^^^^^m.^^ H8.„_JV,[AMi204o], N it^d^^ 

■f^ift-i^. x^0<mx<4^mi{j^^^, A^f^Pi^^Si, Mi(?Wi?,Mo, 
n ^ A ^>(|L7{7 4^5; ^/f^^ ^^y^-^tij^, |i.>ffc 

IL-ffc^S, #L>ffc#. ^it4k. ^mM.^J-^A^^^^&^^> 

29> 28 6t;3r-^, Pf\^^ ^^^^^^ 

30, ^^>;K^'J#^ 26 i?, 27 6^^^, ^t^^"^^^^ Bronsted-Lewis 
40-95 ■t:%6t— #^^LiE.;bu^^7ft»^l^*Ji6^ 1-60 ^ 

0.3-15 f %dt-#^^^^^/rM^; //fiJ^*^^^^ 

fff^^ij^fkit^ AICI3, BFji?.^ XF5, X P, As. Sb 

Bi. 
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